Summary
: (Gemne, 1982) . On the other hand, various investigators have emphasized the role of sympathetic reflex overactivity in the pathogenesis of VWF (Olsen, 1987 (LVET) and pree jectio period (PEP). The value of each STI (ms) was averaged from 8-10 consecutive cardiac cycles. Heart rate was derived from the average R-R interval measured on the electrocardiogram. STI were corrected for the influence of heart rate and expressed as indices (QS2I, LVETI, PEPI). In each subject, assays of free catecholamines in urine were performed with Bio Rad kits and fluorometric methods. the cold manoeuvre, whereas QS2I and LVETI significantly decreased (p<0.001). As under resting conditions, both during cold provocation and recovery the vibration-exposed workers with and without VWF had shorter QS2I and LVETI than the controls (p<0.001). During the recovery period systolic and diastolic arterial pressures were higher in the VWF subjects than in the other groups (0.005<p< 0.05).
Experiment 2
The hand grip test (Fig. 5) caused a significant increase in systolic and diastolic blood pressures and in heart rate among the vibration and control groups (p=0.003).
The change in heart rate was greater in the VWF workers than in the controls, but the difference was not significant.
Both during the hand grip exercise and the recovery phase, STI indices were found to be significantly shorter in the VWF subjects in comparison with the controls (0.001<p<0.03). Systolic and diastolic arterial pressures significantly increased during mental activity in both groups (Fig. 6) . The change in heart rate was greater and the duration of STI indices was shorter in the VWF patients than in the controls (0.001<p< 0.01). During the recovery period, QS2I and PEPI were more abbreviated in the VWF group (0.001<p<0.03). (Frey and Kenney, 1979) . It is well known that the duration of STI varies inversely with heart rate and that the alterations of STI are related to changes in stroke volume (preload), in aortic pressure (afterload) and in myocardial contractility (inotropism). As a result, stress tests can influence STI because of the hemodynamic changes caused by the increase in sympathetic nervous output.
Patients affected with primary Raynaud's disease are believed to have an enhanced level of sympathetic nervous activity (Halperin and Coffman, 1979) . As the circulatory symptoms in these patients closely resemble VWF, the measurement of STI in connection with autonomic manoeuvres may be a useful tool to assess whether altered cardiovascular reactivity occurs in workers affected with VWF.
In the 1st experiment of the present study (cold provocation), the vibrationexposed workers with and without VWF had shortened systolic time intervals (QS2I and LVETI) in comparison with the controls over the entire test period. The urinary excretion of free catecholamines was higher in the vibration-exposed groups and it was inversely associated with the duration of STI. These results may be related to an increase of sympathetic activity in the workers exposed to hand-arm vibration.
In the 2nd experiment the increase in diastolic blood pressure during circulatory stress activities was greater in the VWF subjects than in the controls, indicating that the vibration operators experienced a more powerful peripheral vasoconstriction. The change in heart rate during the hand grip and arithmetic tests was larger in the VWF group in comparison with the controls, and this may be due to a more intense reflex inhibition of vagal tone caused by isometric exercise or to an increased sympathetic outflow elicited by mental stress. Almost all STI indices were found to be shorter in the VWF subjects than in the controls both at rest and during the isometric and arithmetic tests and during the recovery periods. This finding indicates that the VWF workers have an increased myocardial contractility which probably results from enhanced sympathetic stimulation.
The orthostatic test induced a greater shortening of LVETI and a more marked prolongation of PEPI in the VWF subjects, as compared with the controls.
This may be due to the combination of several factors such as a more powerful peripheral vasoconstriction, a more intense postural cardiac sympathetic excitation and a slower isovolumic rise of the left ventricular pressure.
The findings of these experiments indicate that the level of cardiac sympathetic tone is increased in VWF workers. This appraisal seems to be confirmed by other investigators who used STI as measures of sympathetic activity. Lewis et al (1972) reported a linear correlation between the abbreviation of STI indices and the increased urinary excretion of catecholamines among 51 patients with suspected acute myocardial infarction. As he QS2 index lengthened significantly after the administration of propranolol, the authors concluded that the shortened STI indices measured in their patients were related to exaggerated adrenergic stimulation. Atterhog and Ekelund (1980) 
